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@ Household laundry appliance having a commutable electric motor. 


© A household iaundry appliance is provided with at least 
one commutable electric motor adapted to be connected 
between the phases (8, 9) of the electric supply circuit by 
means of commutator elements actuated at relatively low 
frequencies and/or higher frequencies with respect to the 
operating cycles of the appliance. At least one commutator 
element (10) operating at a relatively high frequency is 
connected to each phase of the supply circuit through at 
least one part of the motor windings (5, 6, 7). 
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Household Laundry Appliance Having 
a Commutable Electric Motor 


Descr i pt i on 


The present invention relates to a household laundry 
appliance such as a laundry washing machine or a 
laundry drier, having at least one inductive load 
comprising a commutable electric motor. 

As generally known, nearly all types of electric house- 
hold appliances include actuating elements constituting 
an inductive load, such as electric motors, solenoid 
valve relays and the like adapted to be connected 
between the phases of the electric supply net by means 
of commutators adapted during the operating cycles of 
the respective appliance to be actuated by means of a 
program unit at a higher or lower frequency in accordance 
with the operations to be carried out by the respective 
appliance. These commutators, particularly those con- 
trolling the operation of electric motors, generate 
high-frequency interferences which are propagated along 
the phases of the electric supply network in a dis- 
equilibrated manner. In particular, these interferences 
are more intensive in the phase connected to the com- 
mutator itself and less pronounced in the phase con- 
nected to the motor, as the windings of the latter act 
as a rejection filter for radio frequency interferences. 

As further known, the high-frequency interferences have 
to be kept within limits established by international 
standards. To this effect it is common practice to 
employ electric filters for suppressing the high-fre- 
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quency interferences, such filters also having to take 
into account the above mentioned d i seq u i 1 i brated pro- 
pagation of the interferences. These filters generally 
5 comprise capacitors and/or inductances connected in a 

ujii or configuration, and are relatively unreliable 

in addition to being of complicated and expensive con- 
struction. 

10 It is an object of the present invention to provide a 
household laundry appliance provided with at least one 
reversible electric motor adapted to be controlled by 
means of cyclically operating commutators, in which the 
generation of high-frequency interferences is minimized 

15 without the necessity of employing suitable filters, or 
at least without the necessity of employing filters of 
complicated const ruction. 


According to the invention, this object is attained in 
20 a household laundry appliance provided with at least 
one inductive load comprising a single phase motor 
having a first, a second and a third winding section, 
said inductive load being adapted to be connected 
between the phases of the electric supply network by 
25 means of at least one commutating element operating at 
a relatively low frequency and at least one commutating 
element operating at a relatively high frequency with 
respect to the operating cycles of the appliance, such 
appliance being essentially characterized in that at 
30 least said commutating element operating at said rela- 
tively high freqeuency is connected to said phases on the 
one side alternatively through said second and third ( 
winding sections and on the other side through said 
first winding section. 
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As a result, at least part of the windings of a commut- 
able electric motor provided in said household laundry 
appliance is utilized with respect to each phase of 
5 the electric power supply as a rejection impedance for 

high-frequency interferences generated by the commutating 
control element. This permits the shielding requirements 
of the electric household appliance to be considerably 
reduced, as the high-frequency interferences generated 
1° therein are at the same time attenuated and equilibrated. 

The characteristics of the invention will become more 
clearly evident from the following description, given 
by way of a non-limiting example with reference to the 
15 accompanying drawings, wherein: 

fig. 1 shows a circuit diagram of a prior art solution 
for controlling an electric actuating motor of 
an electric household appliance, 

20 

fig. 2 shows a diagram of a circuit similar to the one 
shown in fig. 1 as improved according to the 
invention, and 

25 fig. 3 shows a circuit diagram associated with the 

main actuating elements of a household laundry 
appliance according to the invention. 

In the described example, reference is made to an auto- 
30 matic laundry washing machine. 

With reference to fig. 1, an electric motor 4 for 
rotating the washing drum (not shown) of a laundry 
washing machine is usually of the single-phase type 
35 having three Y-connected winding sections 5, 6 and 7. 
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One terminal of winding section 5 is directly connected 
to one phase 8 of an electric supply circuit, while 
respective terminals of winding sections 6 and 7 are 
5 adapted to be selectively connected to the opposite 
phase 9 of the electric supply circuit by means of a 
commutator 10. Additionally connected between said 
terminals of winding sections 6 and 7 is a fixed start- 
up capcitor 11. Commutator 10 ins controlled by a pro- 
10 gram unit (not shown) of the appliance for repeatedly 
switching between its two operative positions during 
each operating cycle of the machine so that motor 4 
rotates alternately in opposite directions for driving 
the washing drum in respective directions. 

15 

As generally known, the cyclic operation of commutator 
10 at a relatively high frequency results in the 
generation of radio frequency interferences propagating 
along the supply circuit in a d i sequ i 1 ibrated manner. 
20 1° particular, these interferences propagate mainly in 
the direction of phase 9, and to a considerably attenu- 
ated measure in the direction of phase 8 due to the pre- 
sence of the rejection impedance constituted alternative- 
ly be winding sections 5, 6 and 5, 7. 

25 

As already stated, these interferences have to be 
attentuated by the otherwise undesirable employ of 
electric filters selected for this purpose. Analogous 
considerations, although to a varying degree according 
30 to the intensity of the described phenomenon, apply to 
the case in which motor 4 is replaced by a different 
inductive load, for instance by a relay for actuating 
a solenoid valve or by a motor for driving a pump. 

35 With reference to fig. 2 it is noted that according to 
the invention commutator 10 is symmetrically connected 
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to each phase 8, 9 of the supply circuit through re- 
spective sections of the winding of motor 4. in particu- 
lar, phase 8 is directly connected to the connection 
5 point of winding sections 6, 7, while commutator 10 is 
connected to phase 9 through winding section 5 of motor 
4. Winding section 5 is not electrically connected to 
winding sections 6 and 7 while still cooperating there- 
with to form an electromagnetic circuit equivalent to 
10 the one shown in fig. 1. A skilled artisan is in fact 

readily capable of modifying motor 4 in accordance with 
the invention while maintaining the same phase relation- 
ships and current intensity in the winding sections, 
and thus the magnetic fluxes generated thereby. 

15 

It is understood that in the circuits shown in 
figs. 1 and 2 there is normally provided a main switch 
(not shown) adapted to be actuated at a relatively low 
frequency by comparison to commutator 10 and thus 
20 preferably shielded from winding sections 5 and 6, 7. 

With reference to fig. 3, it is noted that in the 
electric household appliance according to the invention, 
motor 4 is adapted to be connected between the phases 8 

25 and 9 of the supply circuit not only through commutator 
or reversing switch 10 (actuated at a relatively high 
frequency) but also through commutators 12, 13 and/or 
the contact of a pressostat 14, all of these elements 
being adapted to be commutated by the program unit at 

30 a relatively low frequency. In particular, any high 
frequency interferences generated by commutator 12 
are also symmetrically attenuated by the winding sections 
5, 6 and 7 of motor 4. 

35 In the conventional manner, the circuit shown in 

fig. 3 additionally includes an electric motor 13 for 
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driving the program unit of the elctric household 
appliacne, and an electric resistance heater 14 con- 
trolled by a thermostat 15 for determining the tempera- 
5 ture of the laundering bath. 

The electric household appliance is further provided 
with a solenoid valve for admitting water from a 
supply mains, one terminal of valve 16 being directly 
connected to phase 8, while its other terminal is 
adapted to be selectively connected to winding section 
5 through a commutator 17 adapted to be actuated at 
a relatively high frequency, or to pressostat 14 
through a motor 18 driving a discharge pump, depending 
15 on the operative position of a commutator 19 actuated 
by the program unit at a relatively low frequency. 

Pump motor 18 finally is adapted to be connected to 
phase 8 of the supply circuit through a commutator 20 
2 q adapted to be actuated at a relatively low frequency. 

The operation of the circuit shown in fig. 3 is sub- 
stantially known and needs thus not be described. It 
is solely intended to point out that the characteristics 
25 of the present invention are applicable not only with 

reference to commutators 10 and 12 for controlling motor 
4, but also to other commutators likely to generate 
high-frequency interferences. 


30 


In particular, commutator 17 when in its operative 
position is connected to phases 8 or 9 respectively 
through the coil of solenoid valve 16 and winding 
section 5, respectively. Analogously, commutator 19 
is always shielded against phase 8 by the coil of 
35 solenoid valve 16, and against phase 9 by winding 

section 5 or by the winding of pump motor 18, depending 
on its operative position. 
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In summary substantially all commutators likely to 
cause the generation of h igh-rf requency interferences 
at the frequencies at which they are normally operated 
during an operating cycle of the appliance are symme- 
trically shielded with respect to phases 8 and 9 of the 
supply circuit by utilizing at least part of the in- 
ductive loads of the appliance itself as rejection 
impedances. The shielding effect will obviously depend 
on the dimensions of the respect i ve i nduct i ve loads. 
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20 Household Laundry Appliance Having 
a Commutable Electric Motor 


25 Patent Claim 


1. A household laundry appliance provided with at 
leastone inductive load comprising a single phase 
motor having a first, a second and a third winding 
section, said inductive load being adapted to be 
connected between the phases of the electric supply 
net by means of at least one commutating element 
having a relatively low frequency and at least one com- 
mutating element having a relatively high frequency 
with respect to the operating cycles of the appliance 
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characterized in that at least said commutating element 
(10) having a relatively high frequency is connected to 
said phases (8, 9) on the one side alternately through 
said second and third winding sections (6, 7) and on 
the other side through said first winding section (5). 
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